Background: Relapse prevention is an important objective in the management of serious mental illness (SMI). While community mental health nurses (CMHN) might be well-placed to support people with SMI in averting relapse, no systematic reviews have examined this association. Aim: To review the evidence from studies reporting an association between CMHN exposure and hospitalisation of persons living with SMI (a proxy for relapse). Methods: Searches were undertaken in ten bibliographic databases and two clinical trial registries. We included studies of patients with SMI, where CMHN was the exposure, and the outcome was relapse (i.e. readmission to a psychiatric inpatient facility). Quality assessment of included studies was completed using two risk-of-bias measures. Results: Two studies met the inclusion criteria. Studies were rated as being of low-moderate methodological quality. There was insufficient evidence to conclude that community mental health nursing reduced the risk of admission to psychiatric inpatient facilities. Conclusions: The review found no evidence that CMHN was associated with higher or lower odds of admission to psychiatric inpatient facilities among patients with SMI. The findings of the review point to a need for further research to investigate the impact of CMHN exposure and relapse in people with SMI. Systematic review registration: PROSPERO CRD42017058694
Background
Mental illness is a global health priority, with at least 10% of the world's population affected by a psychiatric disorder at any one time [1] . The global cost of managing these disorders approximated US$2.5 trillion in 2010, with expenditure expected to reach US$6.1 trillion by 2030 [2] . The sizeable cost of mental illness, together with the high prevalence and elevated risk of physical morbidity and mortality in this population [3] , contribute to considerable disease burden. In fact, mental illness attributes to 32% of global disease burden in terms of years lived with disability-more than any other condition [4] .
Mental disorders vary in severity, from mild disturbances in thought and/or behaviour, to more serious mental illness (SMI), such as schizophrenia, bipolar disorder and depression with psychotic features [5] . SMI represents a group of non-organic psychotic disorders that are both persistent (i.e. has a duration of treatment of 2 years or more) and contribute to demonstrable dysfunction [6] . Compared with the general population, people diagnosed with a SMI have a 1.4-2.0 times higher risk of cardiovascular disease [5] and are more likely to be hospitalised [7] , present to the emergency department (2.9-fold increased risk) [8] and be victims of crime (2.3 to 140-fold increased risk) [9] . Effective support and management of SMI are essential to reducing the burden of serious mental illness [10] .
Over the past two decades, there has been a strong emphasis on the use of community-based services models (e.g. crisis teams, early intervention services, case management) to manage serious mental illness [11] . A primary aim of these models is to offer intensive support at home rather than admission to hospital, and when admission to hospital does occur, to facilitate early discharge [12] . The focus on relapse prevention is an important clinical outcome for patients with SMI. Not only does preventing relapse reduce the risk of future relapses, it may also enhance quality of life and reduce distress for the patient [13] . Furthermore, relapse is associated with considerable cost to the health system [14] . For example, in the United Kingdom (UK), it has been estimated that treatment costs associated with relapse in the previous 6 months are at least four times higher than those for patients who have not relapsed [15] .
Community mental health nurses are appropriately placed to avert relapse in people living with SMI. Anecdotal reports from groups of stakeholders in the UK have indicated that community mental health nurses have more face-to-face contact with individuals living with SMI relative to other disciplines [16] . Hence, their potential to impact the clinical outcomes of people with SMI may be substantial [17, 18] .
We found only one previous systematic review of the effectiveness of community mental health nurses [19] . This review was published almost 25 years ago and included 11 trials. Most included studies focused on the testing of specific interventions (e.g. family work) and not the impact of community mental health nursing as the exposure of interest. The authors concluded that their review did little to refute the idea that the efficacy of community mental health nursing in relation to patient outcomes may something of a myth. There has been no subsequent systematic review of the literature on this topic. Other clinical disciplines (such as midwifery) [20] have established a strong empirical case, clearly demonstrating-in meta-analyses-better outcomes compared with usual care. In mental health, a similar evidence base is important in informing and planning models of service delivery.
Methods

Aim
This systematic review aimed to investigate the association between exposure to community mental health nursing care and admission to hospital (a suitable proxy for relapse) [20] in people with serious mental illness.
Study selection process
Observational studies (including case-control, cohort and cross-sectional studies) and clinical trials (including non-randomised controlled trials and randomised controlled trials) [i.e. study design] examining the effect of care provided by mental health nurses [i.e. exposure] to community-dwelling patients with SMI (i.e. schizophrenia, bipolar disorder and major depression) [i.e. participants] were eligible for inclusion in this review. The intervention could be compared with any other model of care [i.e. comparator]. For this review, we defined a community mental health or psychiatric nurse as a person holding a formal specialised qualification in psychiatric/ mental health nursing and had been registered, credentialed or licenced to practise in that capacity (e.g. registered mental health/psychiatric nurse) and was working primarily in the community. It is important to note that while the review protocol did not explicitly mention 'community' mental health nurses, it was implied. Studies evaluating multidisciplinary team-based models of care, specific mental health nurse administered clinical interventions (e.g. family work, cognitive behavioural therapy) or care provided in secure or other inpatient settings were excluded. No restriction was applied to the language or date of publication.
The Publications identified through the searches were exported into reference management software (EndNote X8, Clarivate Analytics, Boston, USA). Duplicate records were excluded. The reference management file was subsequently exported to systematic review software (Covidence, Veritas Health Innovation, Melbourne, Australia) for screening. Titles and abstracts of all identified publications were screened for eligibility against the review selection criteria (i.e. eligible study design, participants, exposure and outcomes) by two reviewers (a process shared by all reviewers), independently. Remaining publications underwent full-text screening by two reviewers (a process shared by all reviewers), independently. At both stages of the process, disagreements were arbitrated by a third reviewer.
Outcomes
The primary outcome of interest was hospital admission (i.e. admission/readmission to a psychiatric inpatient facility), which served as a proxy for SMI relapse. This outcome was selected because it is associated with a deterioration in health and social exclusion; it is also the primary focus of community psychiatric services, is widely used in mental health services research and is economically meaningful [21] . Secondary outcomes were hospital length of stay, emergency department presentations, crisis team referral, duration of crisis team treatment, crisis house referral, detention under mental health law and adverse events.
Data extraction
Data from eligible publications were extracted using a customised data extraction tool. The tool collected information on study characteristics, research methodology, participant characteristics, interventions, comparators, outcomes, results and new references. Data extraction was performed by three reviewers (ML, MJ, RG), independently, with disagreements adjudicated by a fourth reviewer (AE).
Risk of bias
The risk of bias of observational studies was assessed using the Risk Of Bias In Non-randomised Studies of Interventions (ROBINS-I) tool [22] . The ROBINS-I tool determines the risk of bias across seven distinct domains, including baseline and time-varying confounding, intervention classification, co-interventions, participant selection, outcome measurement, missing data and selective reporting bias. Two reviewers (ML, RG) independently evaluated the risk of bias and rated studies as having a low, moderate, severe, critical or unclear risk of bias. A third reviewer (MJ) was consulted if there was disagreement between reviewers.
The risk of bias of clinical trials was evaluated using the Cochrane Collaboration risk of bias tool [23] . The Cochrane tool assesses risk across seven domains, including allocation concealment, sequence generation, blinding of participants, personnel and outcome assessors, selective outcome reporting, incomplete outcome data and other sources of bias. Two reviewers (ML, RG) independently rated the risk of bias for each item as low, unclear or high risk. A third reviewer (MJ) was invited to arbitrate when consensus was not reached between reviewers.
Data synthesis
Given the considerable methodological heterogeneity of studies and that no single comparable outcome was reported in more than three studies, results could not be combined by means of meta-analysis. The results were instead presented using narrative synthesis. This synthesis was undertaken by one reviewer (ML) and crosschecked by two others (RG, MJ).
Registration and reporting guidelines
This review was prospectively registered with PROS-PERO [CRD42017058694]. A detailed summary of the review methods is set out in the protocol, which has been published elsewhere [24] . The review is also reported in accordance with PRISMA reporting guidelines for systematic reviews [25] .
Results
Search results
The search identified 1153 publications, of which 258 duplicates were removed (Fig. 1 ). During title/abstract screening, 860 publications were excluded. At full-text screening, a further 32 publications were excluded, mostly because they reported the wrong intervention (N = 24). Three publications, reporting two discrete studies, met the selection criteria and were included in the review.
Description of studies
Both included studies were conducted in community settings in England (Table 2) . One was an observational study [26] , the other a randomised controlled trial [27, 28] . Duration of follow-up was 18 months [27, 28] and 3 years [26] .
Description of participants
The 2 studies involved a total of 356 patients with serious mental illness. McCrone et al. [27] /Muijen et al. [28] restricted their sample to patients with psychotic disorders, whilst Barr et al. [26] included all patients with a SMI. Participants were primarily middle-aged, and just over half were male (gender was not reported in the Barr et al. [26] study).
Description of interventions
Both studies reported community mental health nursing as the intervention under investigation. However, there were differences between the two interventions. Barr et al. [26] examined the association between community psychiatric nurse (CPN) contact and psychiatric admission versus no CPN contact. McCrone et al. [27] / Muijen et al. [28] compared the effect of intensive CPN support, as measured by increased CPN contact time, versus traditional CPN support. Patients in the intensive support team received twice the amount of contact with CPNs than patients in the traditional CPN group. Table 2 provides additional, albeit limited details (due to insufficient reporting in the publications), of the interventions used in this study.
Description of outcomes
The two studies reported distinct outcomes, two of which were relevant for this review: admission to hospital [26] and health service use (i.e. hospital admissions and emergency department presentations) [27, 28] .
Assessment of risk of bias
The methodological quality of Barr et al. [26] was appraised using ROBINS-I ( Table 3 ). The study was found to be of moderate methodological quality, with six of the seven parameters having a moderate risk of bias. Of note, was the high risk of confounding, as the authors made no adjustments for confounders in their analysis. The Cochrane risk of bias tool was used to appraise the McCrone et al. [27] /Muijen et al. [28] trial, which was found to be of low methodological quality ( Table 3 ). The study received an uncertain rating for four (allocation concealment, sequence generation, blinding of participants, blinding of assessors) of the seven parameters on the Cochrane risk of bias tool. Both studies were more than a decade old, with Barr et al. [26] 
Effects of interventions Hospital admission rates
Two studies reported psychiatric inpatient admission rates as an outcome. Barr et al. [26] reported more psychiatric admissions in patients receiving community psychiatric nurse care at 3 years follow-up compared with patients that had no CPN contact (81% vs. 19% of sample, respectively). McCrone et al. [27] , on the other hand, reported fewer admissions in patients receiving intensive community psychiatric nurse support team care at 12-18 months compared with patients receiving generic CPN care (0% vs. 10% of sample, respectively). By contrast, Muijen et al. [28] reported no significant difference in the mean number of hospital admissions between the intensive and generic CPN care groups at 12-18 months (0.4 admissions in each group). It is assumed that hospital admissions in this study referred to admission to general and not psychiatric settings.
Emergency department (ED) presentations
One study (McCrone et al. [27] or Muijen et al. [28] ) reported ED presentations as an outcome. McCrone et al.
[27]/Muijen et al. [28] found patients in the generic CPN care group were more likely to present at an emergency department in the first 6 months of treatment compared with patients in the intensive CPN care group (6% vs. 3% of participants). However, there were no notable differences between the two groups at 6-12 months (3% vs. 3% of participants) and 12-18 months (7% vs. 6% of participants).
Other outcomes
The included studies did not report data on hospital length of stay, crisis team presentations, admissions to crisis houses, detention in hospital under mental health law or adverse events.
Discussion
This review investigated the association between exposure to community mental health nursing and hospital admission among individuals living with SMI. The two included studies, both conducted in the UK, were rated as being of low to moderate methodological quality. The findings were also inconsistent. One study reported increased odds of admission to psychiatric inpatient facilities among patients receiving CPN care (versus no CPN care) [26] . The other study found no difference in the rates of psychiatric inpatient admissions between patients receiving generic and intensive CPN care [28] . Hence, the effect of community mental health nursing care on hospital admission (or relapse) prevention in people with SMI is inconclusive. The paucity of studies examining the association between exposure to community mental health nursing and hospital admission in people with SMI should not be viewed as a limitation, but rather an opportunity. The review has uncovered an important evidence gap in the field, highlighting the need for methodologically rigorous research aimed at better understanding the impact of mental health nursing care [29] . We would therefore argue that the findings of our review provide an important impetus for future investment in mental health nursing research and education.
It is surprising that there have been so few relevant studies at a time when nursing workforce research in general settings has been the focus of a number of important and influential studies [30] and reviews [31] . It is also noteworthy that the studies included in our review were all from the UK. It is difficult to offer an informed insight as to why this might be. Perhaps researchers and funders do not recognise the value of better understanding the impact of the community mental health nurses on patient outcomes. Some qualitative studies have reported that patients value the contribution that mental health nurses make to their care and treatment. In a review of 17 reports on the Australian Mental Health Nurse Incentive program, Happell and Phung [32] concluded that mental health nurses benefited the health of people with mental illness with respect to increasing access to primary care. This is in contrast to the predominantly negative findings from a qualitative study of 23 Australian mental health nurse graduates [33] , in which participants reported that mental health nursing staff were uncaring, and patients were often neglected, and in some cases, mistreated.
Rather than focussing on the strengths and limitations of the existing mental health nursing workforce, a number of randomised controlled trials (RCTs) in the UK have explored whether changes in mental health nursing education (i.e. training to deliver specific evidence-based interventions) could impact patient outcomes. The evidence from these studies has been largely positive. For example, in a meta-analysis of 53 RCTs involving 2981 patients with schizophrenia, Pharoah et al. [34] found that educating mental health workers (from non-specific disciplines) to work with the families of people living with schizophrenia was effective in reducing patient relapse, increasing adherence with medication and reducing admission to hospital. Nevertheless, these studies do not provide evidence specifically related to mental health nursing. There is a clear need to better understand optimal nursing skill mix in community mental health settings. A research question of primary importance would be to understand the association between skill mix (e.g. ratio of nurses to other health professionals) in community mental health teams and patient outcomes (of which admission to acute care is used as a proxy for relapse).
Limitations
The focus of this review was on hospital readmission of patients with SMI. The review did not include studies that focused on quality of life, recovery, reduced suicide risk, vocational needs or overall satisfaction with careall of which are areas where community mental health nursing may have played an important role. While admission to hospital was used as a proxy measure for relapse of SMI, this may not be an accurate measure of relapse since home treatment or crisis teams have been part of standard care for people in mental health crisis in the UK since 2000. In addition, people may be admitted to psychiatric inpatient facilities for clozapine initiation, which may not represent a relapse of SMI. However, admission to hospital has been used as a measure of relapse in other studies [35] and is an objective outcome used in psychiatric services. The inclusion of crisis teams as a proxy measure for relapse might yield different results in future reviews, although the view of the authors is that generating new primary data should be the priority for future research.
Conclusions
Mental health nurses represent over half of the global mental health workforce [36] . While nurses are often cited in policy as being pivotal members of mental health teams, this review found little evidence that exposure to community mental health nurses was associated with lower odds of being admitted to psychiatric inpatient care. Given the paucity of consistent, highquality evidence addressing the impact of community mental health nursing on relapse in SMI and the evidence-base supporting the practice of other disciplines and branches of nursing, there is a need to build an evidence base to inform the planning of community mental health services. 
